A NUMBER of films were shown from a series taken to demonstrate successive phases of development of the prematurely born feetus as these were revealed in the emergence of somatic movements. The cases comprised foetuses delivered at the end of five, six and seven months' gestation. One, born at five months, survived fifteen months and another, born at six months, had developed normally into a childhood of five years. The remainder lived over periods from two hours to two weeks.
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Dr. Mackenzie explained that the construction of the nervous system proceeded according to a time-table, and a standard of reference was made in serial sections of the central nervous apparatus from specimens of five, six and seven months' gestation. These were stained for myelination, the course of which revealed, to some extent at least, the trend of events which mark the relation of structure to function. It was only in a general sense, however, that myelination provided a clue to potential function. Impulses were conducted by fibres before they became myelinated and also by fibres which had become demyelinated through disease; and there were also fibres which never became myelinated. But the ontogenetic process as a whole did take place according to "fundamental laws" which were first formulated by Flechsig.
While the main purpose of the demonstration was to call attention to some features of functional activity, it was well to bear in mind the general structural background as revealed in myelination:
(1) Fibres with a common function became myelinated approximately at the same time and the order in which the various systems matured may. be, as had been pointed out, set forth in a time-table. Thus the vestibular fibres which had to do with the tonicity of the somatic muscles myelinated about the middle of the intra-uterine period while the pyramidal fibres acquired their myelin in the first year after birth.
(2) The order of myelination followed generally that in which the neurites emerged from the neuroblasts. Thus in the case of the spinal nerves the motor neurones matured before the sensory elements. The neurites from the anterior cornual cells had already reached the myotomes before the spinal ganglia were connected to the cord. The connector or interstitial neurones in the medulla and cord myelinated early, possibly prior to the afferent connexion.
(3) The sequence of myelination from one system to another in the human brain and cord represented generally a recapitulation of the phylogenetic history of the vertebrate nervous system as a whole. Thus, those parts of the nervous system which were common to the vertebrate phylum and served the same purpose, such as the oculo-motor nerves, the posterior longitudinal fasciculi, the posterior commissure, the vestibular nerves and the internuncial zones, were the first to be myelinated in the human subject. At the end of the fifth month of feetal life these were the tracts which, in addition to the peripheral, motor and sensory nerves, stood out prominently in the picture of myelination and they comprised that portion of the neural apparatus to which were assigned the activities displayed in the pictures shown.
The infant born at the end of five months had still about another five months to live before myelination began in the pyramidal tracts and a corresponding delay was noted in the ontogenesis of the corpora striata in the higher vertebrates. Each of these nuclei comprised two distinct bodies which differed fundamentally both in structure and in function.
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The pallidum or paleostriatum was the older phylogenetically and appeared in the lower vertebrates as a motor centre in relation to the vegetative centres in the hypothalamus. The other portion, the neostriatum, including the putamen and caudate, appeared later in relation to the evolution of the neopallium or cerebral mantle, and had to do with the wider range and variety of movement which that expansion implied. The course of myelination in the corpora striata in the human subject reflected the intrinsic sequence of events in the evolution of these bodies. Already in the sixth month of foetal life there was evidence of myelination in the pallidum and at full-term birth the fibres which connected the pallidum with the thalamus and hypothalamus were for the most part myelinated, whereas those which entered the pallidum from the putamen or neostriatum were still without myelin. It was thus reasonable to assume that the infant prematurely born at five months or six months, or later, was a "thalamo-pallidal creature" and that the somatic movements which it executes such as breathing, chewing, swallowing and excretion, as well as other incidental movements like grasping, kicking, movements of the eyes, of the head and neck, and movements of expression may all be ascribed to the early development of the neural apparatus in the more caudal part of the brain-stem and spinal cord.
The prematurely born foetus was suddenly subjected to the tests of an abnormal environment. Deprived not only of maternal nutrition but of the security and warmth of the amniotic medium it had to fend for itself. To survive it must breathe, swallow, digest and excrete and the internal milieu must be such as to provide for the maintenance of an equable temperature. Survival depended on the fact that the vegetative system took precedence in the process of development; and its somatic components were the first to exhibit the regular and orderly activity of striated musculature. The muscles of breathing, sucking, swallowing and excretion exercised a physiological function in the sense that they served an organic purpose and contributed to survival, whereas the movements of the limbs, of the head and of the eyes were irregular and purposeless so far as serving the immediate requirements of the organism was concerned. This, of course, obtained also in the case of the foetus born at full term but it was possible to discern in the prematurely born fcetus from five or six months onwards special activities and reactions which emerge in a more or less regular way in the course of development and may thus be taken as an expression of the progressive construction of the central nervous system. Outstanding among these were activities and reactions described by the experimental physiologists, such as "grasping", "pedal rhythm" and the "neck reflexes" of Magnus and de Kleijn. These were in themselves phenomena of significance inasmuch as they demonstrated the validity of the conclusions based on the experimental methods devised to demonstrate the function of the nervous mechanism by operative interference with its component parts. Case 1.-Born spontaneously at the end of five months' gestation (calculated according to menses). Length from vertex to heel 12 in. Weight 13j oz. Nails on all fingers. Nails on large toes, just visible on other toes. Respiration 40 per minute. Pulse 150 per minute. Attempts to cough and sneeze as if to clear air passages. Fed with a pipette for the first week and swallowed freely. From the end of the first week, when a small teat was procured, it sucked from a bottle. Meconium passed from bowel. Abdominal distension relieved on fifth day by injection of 2 drachms of olive oil followed by -drachm milk of magnesia by the mouth. Bowel and bladder sphincters active from birth.
The infant was covered with olive oil, kept in cotton-wool and placed between hot water bottles in a room of varying temperature but comfortably warm. It was not in hospital. Weight at birth 13j oz.; tenth day 17 oz.; fourteenth day 20 oz.; at the end of ten weeks 3* lb. When it had reached the age of full-term birth its weight was 6L lb. For the first three months its only food was diluted cow's milk with an occasional addition of a few drops of cod-liver oil.
Somatic activities at birth.-Respiration, sucking, swallowing, extension of head and neck with occasional turning and bending, flexion at elbows with tendency to retraction at shoulders, slow writhing and wriggling movements of the body with adduction of the lower limbs and occasional flexion. At birth the eyelids were closed; they opened on the fifth day when the olive oil was injected into the bowel. Conjugate movemets of the eyes were noted when the eyelids opened.
Grasping.-In the first days after birth the fingers clasped on placing a small rod in the palm. Two months later the hand grasped sufficiently firmly to enable the body to be moved from side to side. It was noticed that the grasp was more easily elicited in the hand which was uppermost when the body was lying on the side, that is to say, with the body on the left side the right hand showed the firm grasp.
Neck reflexes.-These occurred spontaneously and could be elicited two months after birth.
Stepping.-Two months after birth, with the body suspended, held up by support under the armpits, firm stepping occurred. When the body was lowered so that the soles of the feet touched the ground, the limbs became firmly extended as if "standing" had taken place.
Eye reflexes.-Ten weeks after birth the pupils responded to light though there was no other ocular reaction to light. There was at this stage no response to noise. Six months after birth the eyes followed a moving light and three months later the hand was put out to grasp an object in the field of vision.
With some slight retardation development progressed normally over a period of fifteen months when the infant died from pneumonia. At the end of this time it was able to creep and crawl and its emotional and social reactions were characteristic for a child of 9 or 10 months.
Post-mortem examination showed a well-developed brain. Although the convolutions were somewhat abnormal the pyramidal tracts were well myelinated; the spinal cord showed no abnormality.
Case 2. Delivered spontaneously at the end of five months. Length 11 in. Weight I lb. After birth there was an occasional gasp but as these appeared to cease it was placed in cotton-wool to be preserved for anatomical examination. On removal from the cotton-wool it was seen again to gasp and on being exposed to heat it began to breathe at a rate of 30 per minute, the pulse being 140 per minute. The head and trunk had acquired a firm axial posture. The first film was taken three hours later. The movements resembled those in Case 1-slow writhing and wriggling with extension and flexion of the arms and legs. All reflexes, including movements of the tongue and sucking, were easily induced. It was able to swallow. It continued to breathe and show other vital activities for six hours when rhythmic breathing was replaced by gasping. Exposed to heat again the breathing returned. The film taken at this stage resembles the earlier one. The infant died seventeen hours after birth.
Case 3.-Delivered by Cesarean section at the end of five months. Length 12 in. Weight 1 lb. Occasional gasping. No respiratory rhythm or' eapacity to suck. Placed on its back the lower limbs were elevated by flexion at the hips. On changing the position, or shaking the body, altemate movements of the limbs occurred. On further raising one of the limbs with a rod below the knee, the other limb showed rhythmic flexion with some adduction at the hip. Rhythmic contractions took place with the limb free in the air-the contractions were predominantly flexor and at the hip. Stimulation of foot or hand was followed by "lightning reflexes" in other limbs. All this occurred in the absence of respiration. Neck reflexes, grasping reflexes, firm pedal rhythm, were seen in the earlier phases. On reaching an age corresponding to full-term birth the eyes turned to a moving light and four months later the hand was put out to grasp an object. From an age corresponding to 8 months onwards it crept and crawled and at the stage corresponding to I year was able to stand at a chair supported with one hand and play with a toy with the other. A month later it was able to walk, to get up from the floor and to take off and put on its shoes. The later course of events corresponded with that of the development of a child born at full term and it was alive and well at the end of five years. The most dramatic feature of survival from early premature birth was the persistence with which the organism preserved its identity and the consistency with which it pursued its course towards maturity, and all this in spite of abnormal environment. The process of construction and the emergence of function proceeded according to time-table. The course of events would seem to be directed by an "inner drive", a destiny in the design of nature.
No less striking was the efficiency with which the vegetative system operated on premature delivery, even at five or six months. This derived, no doubt, from phylogenetic inheritance which secures, at an early date, a complete development of the tegmental and spinal structures essential for respiration, alimentation and excretion. Breathing and swallowing are subserved by a common mechanism in the substantia reticularis so differentiated that from the start they operate in harmony and in mutual exclusion. There was no disorder such as coughing or sneezing or hiccough or vomiting which mark the derangement of these mutually integrated though independent activities. Whether, and if so in what sense, the "pedal rhythm" and "neck reflexes" were indicative of an "inner drive" is a matter for further investigation. In any event the rhythmic movement of the lower limbs at five months did suggest an intrinsic rhythm comparable with that described by Graham Brown, whose experiments led him to conclude that there is a "rhythmic centre" in the lumbo-sacral enlargement comparable with the "respiratory centre" in the medulla. It did not in the least detract from the value and importance of the Sherrington School in the elucidation of the structure and function of the nervous system from the point of view of reflex activity, to suggest that there were other factors of an inherent character such as "intrinsic rhythm" which contributed to the activity of the system as a whole.
What had been shown and said was but a brief outline of research in the pursuit of which Dr. Mackenzie said he owed a debt to the interest and encouragement of Sir Joseph Barcroft and to the publications of Preyer, Minkowski, Windle, and other pioneers in the field of foetal physiology.
